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SOLUTION: A field emission device provided with a 
cathode side substrate 12 formed with a field emission 
cathode and an anode side substrate 1 1 disposed at a 
specified interval in the electron emission direction 
comprises an emitter 16 formed in a hole of an insulating 
layer 14 formed with a field emission element over a 
resistance layer 13, a gate electrode layer 17 disposed at 
a circumference of an apex of the emitter 16, and a 
conductive metal layer 18 with getter effect disposed at a 
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layer 18 is biased to electric potential of the emitter 16 or 
below to efficiently absorb secondary electrons generated 
in a vacuum vessel, and absorbs ion particles or 
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protect the emitter portion and to keep the inside of the 
tip-less vacuum vessel highly vacuum. 
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ABSTRACT : PROBLEM TO BE SOLVED: To prevent emission drop of a field emission device. 

SOLUTION: A field emission device provided with a cathode side substrate 12 formed with 
a field emission cathode and an anode side substrate 1 1 disposed at a specified interval in 
the electron emission direction comprises an emitter 16 formed in a hole of an insulating 
layer 1 4 formed with a field emission element over a resistance layer 13, a gate electrode 
layer 1 7 disposed at a circumference of an apex of the emitter 16, and a conductive metal 
layer 18 with getter effect disposed at a circumference of the gate electrode layer 17. The 
metal layer 18 is biased to electric potential of the emitter 16 oh below to efficiently absorb 
secondary electrons generated in a vacuum vessel, and absorbs ion particles or impurities 
beaten away by collision of electrons to protect the emitter portion and to keep the inside 
of the tip-less vacuum vessel highly vacuum. 
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Claims 


1 . In the field emission device which held the anode plate currently formed in the field emission 
component currently formed in the 1st substrate, and the 2nd substrate arranged so that said 1st 
substrate may be countered at the predetermined spacing, and made the interior the vacuum the cone- 
like emitter with which the vacuum evaporation deposition of the above-mentioned field emission 
component was carried out into the hole of an insulating layer, the gate electrode layer currently 
formed in the front face of the above-mentioned insulating layer so that the head of the emitter of the 
shape of this cone may be surrounded constitutes and the field emission device characterized by 
carrying out bias so that the conductive metal layer which has a getter operation may be arranged so 
that the circumference of the above-mentioned gate electrode layer may be surrounded on the front 
face of the above-mentioned insulating layer, and this metal layer may serve as potential of the above- 
mentioned emitter. 

2. In the field emission device which held the anode plate currently formed in the field emission 
component currently formed in the 1st substrate, and the 2nd substrate arranged so that said 1st 
substrate may be countered at the predetermined spacing, and made the interior the vacuum the cone- 
like emitter with which the vacuum evaporation deposition of said field emission component was 
carried out into the hole of the 1st insulating layer, the gate electrode layer currently formed in the 
front face of the 1st insulating layer of the above so that the head of the emitter of the shape of this 
cone may be surrounded, the field emission device characterized by carrying out bias so that it may be 
constituted by the 2nd insulating layer currently formed in the top face of this gate electrode layer, and 
the conductive metal layer which has the getter operation by which patterning was carried out to the 
top face of this 2nd insulating layer and this metal layer may serve as potential of the above- 
mentioned emitter. 

3. The above-mentioned metal layer in claim 1 characterized by being formed with Nb, Fe, Th, Ti, Zr, 
V, Mo, Ba, Sr, calcium, or the compound containing these at least one ingredients, or a field emission 
device given in claim 2. 

4. Claim 1 characterized by applying bias voltage so that the potential of the above-mentioned metal 
layer may become below the potential of the above-mentioned emitter, or a field emission device 
given in claim 2. 
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5. The above-mentioned emitter in claim 1 characterized by carrying out vacuum evaporation 
deposition on the top face of the resistive layer formed on the substrate of the above 1st, or a field 
emission device given in claim 2. 

Field of the Invention 

[0001] This invention is concerned with the field emission device with which the electrode which 
catches the electron emitted from an electron source and its electron source is enclosed, and relates to 
the field emission component (field emission cathode) as an electron source, and the field emission 
device for a display constituted with the anode electrode with which the fluorescent substance is 
applied especially. 

Description of the Prior Art 

[0002] In recent years, many very small field emission components are built in vacuum housings, such 
as glass, and the field emission electronic equipment which accumulated the vacuum fine structure of 
micron size is going to be put in practical use as vacuum microelectronics. As application of such a 
vacuum microelectronic technology, the field emission indicating equipment of thin flat panel 
structure, the camera tube, the electron beam equipment for lithography, etc. are made for researches 
and developments as an application field emission device. 

[0003] The thin flat panel display which used the field emission component makes two or more 
minute cold cathode (emitter) correspond to one pixel. Various kinds of things using the field 
emission component by which the head is formed in the acute angle as this minute cold cathode, an 
MIM mode electron emission component, a surface conduction mode electron emission component, a 
PN-junction mode electron emission component, etc. are proposed. It is FED using a field emission 
cathode which is indicated by the Nikkei electronics and No.654(1996. 1.29) p.89-98 grade which is 
known well among these, and the field emission component (FEC) called the Spindt (Spindt) mode is 
developed as the example. 

[0004] As this Spindt type of field emission component is shown in Fig. 3, many emitter electrodes E 
are formed on the cathode electrode K on Substrate S, and the insulating layer I (Si02) is formed on it 
at the whole surface. The gate electrode GT is formed by vacuum evaporation etc. on an insulating 
layer I, and he forms the hole opened by the point of the emitter electrode E, and is trying to pull out 
an electron. 

[0005] By adding Abbreviation 50-80V as an electrical potential difference Vgk between the cathode 
electrode K and the gate electrode GT, an electron is emitted from the point of the emitter electrode E. 
And it is caught by the anode electrical potential difference Va on which the electron is impressed to 
the cathode electrode K and the anode electrode A arranged in the location which counters in vacuum 
space. By supplying a picture signal to each stripe-like electrode of a cathode electrode by making 
such a field emission component into a group, respectively, scanning sequentially the gate electrode 
currently formed in the shape of a stripe, the fluorescent substance prepared in the anode electrode 
emits light, and actuation as a drop is performed. 
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[0006] Fig. 4 (a) and (b) show the perspective view of the periphery machine of such a display, and 
the cross section of a side face. One shows the glass substrate by the side of an anode (henceforth an 
anode side substrate) among drawing, 2 shows the glass substrate by the side of a cathode (henceforth 
a cathode side substrate), and the field emission component and anode electrode of the above 
mentioned micron size counter inside each substrate, and are formed in the space where these 
substrates counter. Exhaust hole 3a for 3 to lengthen the interior to a vacuum on the base with a getter 
substrate is prepared. 4 shows a getter member, and after it usually lengthens the getter ingredient of 
an evaporation mode to a vacuum, it is made as [ maintain / at altitude / a vacuum] by carrying out a 
flash plate at an elevated temperature. 

[0007] Very small spacing and where about 200 micrometers - 500 micrometers are isolated, sealing 
of the cathode side substrate 2 and the anode side substrate 1 is carried out with frit glass 5, and 
generally, both substrates are made to shift and counter mutually and are arranged. Consequently, the 
cathode electrode drawer lead section of the field emission component described above into the part 
which both substrates have countered, and the gate electrode drawer lead section can be arranged. 
Moreover, although it is not illustrated by starting so that the part which projected also in the anode 
side substrate 1 may be formed when performing color display, the anode electrode drawer section 
can be arranged also into this part. 

[0008] Thus, except for the part of the getter substrate 3, sealing of the circumference part is carried 
out with frit glass 5 etc., the exhaust pipe which is not illustrated is combined with this getter substrate 
3, and the cathode side substrate 2 and the anode side substrate 1 are made as [ exhaust / with a 
vacuum pump / an internal gas ] . 

[0009] The more such a fluorescence display makes high the electrical potential difference impressed 
to an anode, the more the display image of high brightness can be obtained, but the distance between 
the anode electrode A and the cathode electrode K is about several 100 micrometers, and if a high 
electrical potential difference is impressed, the problem of causing internal discharge and self- 
discharge will produce it. 

Problem(s) to be Solved by the Invention 

[0010] By the way, since it has space (t) very narrow as a vacuum periphery machine in the case of 
such a display of a flat mode, the above-mentioned getter room is not omissible. There is a problem 
that this part makes flatizing of a device and small difficult. Moreover, since the ratio of the ingredient 
which forms the field emission component which exists in the vacuum space of a vacuum periphery 
machine is high, the residual gas (especially moisture) which has adhered to the interior of this 
ingredient and a front face during actuation permeates during actuation of a field emission device, and 
the problem of deteriorating produces electronic bleedoff effectiveness by polluting an emitter point. 

[001 1] Furthermore, when using a field emission device as a display While setting up the playback 
frame period except an image display frame period and making anode potential into 0 potential at this 
playback frame period While sweeping away the secondary electron and ion from an anode electrode 
which are generated by applying a predetermined electrical potential difference between the gate and a 
cathode at an image display period and improving display image quality the refresh actuation which 
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can make high the electrical potential difference impressed to an anode is proposed ~ **** (JP 9- 
22270 A) - When a lot of electrons to this refresh period flow to a gate electrode, a secondary 
electron or ion was generated from the gate electrode, and the problem of shortening the life of a 
device has arisen by damaging the emitter front face where these emit an electron. 

Means for Solving the Problem 

[0012] The field emission component currently formed in the 1 st substrate in order to cancel the 
trouble in which this invention carried out the field emission device above, In the field emission 
device which held the anode plate substrate for electron capture currently formed in the 2nd substrate 
arranged so that said 1st substrate may be countered at the predetermined spacing, and made the 
interior the vacuum The emitter of the shape of a cone by which vacuum evaporation deposition was 
carried out into the hole of an insulating layer in the field emission component, The conductive metal 
layer which constitutes by the gate electrode layer currently formed so that the head of the emitter of 
the shape of this cone may be surrounded, and has a getter operation around this gate electrode layer is 
arranged, and it considers as a configuration so that this metal layer may serve as potential of the 
above-mentioned emitter, or potential not more than it. 

Embodiment of the Invention 

[0013] Fig. 1 (a) and (b) are typical example things about the sectional view of the field emission 
device of this invention, and the front face of a gate electrode layer. The 1st glass substrate with which 
the part of 1 1 serves as the screen in this drawing, and the part of 12 are the 2nd glass substrate with 
which the part of a field emission cathode is formed. Although patterning of two or more cathode 
electrodes 13 is carried out to the shape of a stripe 2nd glass substrate top 12 and that part is shown, on 
this cathode electrode 13, the vacuum evaporation deposition of two or more emitters 16 is carried out 
through ** and the resistive layer 14 formed on it. 

[0014] In order that each emitter 16.16 may be located in the hole currently formed in the insulating 
layer (Si02) 15 and may pull out an electron from an emitter to the periphery above this hole, the gate 
electrode layer 17 is formed. Although such a field emission cathode omits detailed explanation since 
the manufacture approach is already shown by many reference In the usual case, if the front face of an 
insulating layer 15 is covered with the gate electrode pulled out in the shape of a stripe in the direction 
which intersects a cathode electrode and a scanning electrical potential difference (50-80V) is 
impressed to this gate electrode An electron is emitted into a vacuum from the emitter 16 of the point 
that the cathode electrode and the gate electrode cross, and it is caught by the anode electrode 22 of the 
1st substrate 1 1 arranged on the top face. 

[0015] And the fluorescent material 21 applied by the emission of this electron on the anode electrode 
is excited, and it is made as [ display / a desired image ]. It is formed in the shape of a stripe, and when 
a fluorescent material emits light, the anode electrode 22 or the fluorescent material 21 applied on it 
can perform the color picture of arbitration, and the display of a gradation image in response to the 
electron emitted from the location of the emitter driven by the data of the cathode electrode which has 
lapped with the scanned gate electrode, so that it may usually be set to a cathode electrode and 1:1. 
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[0016] By the way, in the case of this invention, the conductive metal layer 18 which has a getter 
operation on the front face of the above-mentioned insulating layer 15 is formed by patterning. The 
pattern of this metal layer 18 is considered as the configuration to which the laminating of the gate 
electrode layer 1 7 is carried out on an insulating layer 15 by the periphery of the hole at which the 
emitter 16 is looking in, and the laminating of the metal layer 18 is carried out so that it may insulate 
with the gate electrode layer 17 electrically further and that periphery may be surrounded so that (b) of 
Fig. 1 which shows the top face of the gate electrode layer 17 may see. And bias of this metal layer 18 
is carried out by the through hole which penetrates an insulating layer 15, or the outgoing line which 
was drawn outside and which is not illustrated so that it may become emitter potential (touch-down 
potential) mostly. 

[0017] According to the potential difference of the potential supplied to operation of this invention 
through a resistive layer 14 at an emitter in the above-mentioned field-emission device in which a 
gestalt is shown, and the scanning electrical potential difference which has chosen the emitter 
concerned, Electron e is emitted in the direction of an arrow head from the point of an emitter 16, this 
electron e is accelerated with an anode electrical potential difference, and a fluorescent material 21 is 
applied - **** - the fluorescent substance of a desired location makes emit light by colliding with the 
anode electrode 22 

[0018] By the way, although the anode polar zone and fluorescent substance with which an electron 
collides perform bleedoff of a secondary electron, and bleedoff of ion with the collision energy as a 
dotted line shows, these particles harmful to a vacuum device are caught by the metal layer 1 8 set as 
low potential, for example, a secondary electron charges an emitter 16, dielectric breakdown produces 
them, and they can be prevented from damaging the comparatively brittle emitter 16. Moreover, the 
ion formed with the gas emitted by the electronic collision from the anode or the gate side or an 
electron makes high the work function which sticks to the emitter point section and emits an electron, 
and prevents deteriorating emission effectiveness. 

[0019] Especially, The field emission device of this invention demonstrates effectiveness in the frame 
period refreshed for a field emission component as follows. Namely, although it is made desirable to 
establish the refresh period which does not display an image other than an image display period, and 
to establish the playback period which drops the potential of an anode electrode on zero potential at 
this period, and scans the gate with the usual potential when using a field emission device as an image 
display device from the impurity with which most electrons (99%) emitted from the emitter in this 
playback period flowed into the gate electrode arranged in that near, and it had not taken and run out 
in the manufacture process of a field emission device then, or the front face of**** — since — it is 
begun to beat and vacuum space is polluted. 

[0020] And although a work function becomes remarkably high and electronic bleedoff capacity 
deteriorates when the front face of an emitter oxidizes while a degree of vacuum falls with the 
impurity and ion Since most gate front faces are covered with the conductive metal layer 18 which has 
a getter operation so that above-mentioned Fig. 1 may see in the case of this invention While 
restricting the electron flow which rushes into the gate electrode layer 17 in this playback period, the 
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contamination in a vacuum housing can be prevented by adsorbing the generated impurity by the 
metal layer 18, and attracting ion. 

[0021] Fig. 2 is the explanatory view of the field emission cathode in which other examples of this 
invention are shown, and makes the same sign the same part as the part of Fig. 1 . In the case of this 
example, the 2nd insulating layer 19 which consists of Si02 grade is formed by vacuum evaporation 
etc., and the conductive metal membrane 1 8 which has a getter operation by patterning on that front 
face is formed by the front face of the gate electrode layer 17. 

[0022] Patterning of the gate electrode layer 17 is carried out so that a gate front face may be covered 
with the 2nd insulating layer 19 and metal layer 18 which are formed so that some electrodes may face 
by the hole periphery of an emitter 16, and are formed in the top face. And he is trying to add potential 
from the exterior so that the potential of this metal layer 1 8 may become almost equal to the potential 
of an emitter electrode, and bias may be carried out or it may become below that potential. The 
compound which can set to Nb, Fe, Th, Ti, Zr, V, Mo, Ba, Sr, and calcium, and contains these one or 
more ingredients can constitute the ingredient of the conductive metal layer 1 8 which has the above- 
mentioned getter operation. 

Effect of the Invention 

[0023] As explained above, the field emission device of this invention to a field emission cathode 
which arranges a gate electrode layer around the point of an emitter so that the periphery of a gate 
electrode may be covered By forming the conductive metal layer which has a getter operation, and 
applying bias so that it may become less than [ emitter potential or it ] about this metal layer Since the 
secondary electron chemically scattered about in a vacuum housing electric again, the ion particle 
caused by the collision of a secondary electron are eliminated, there is the description that the 
reinforcement of a field emission device can be achieved. 

[0024] Moreover, an exhaust room is omitted with the lid for chip loess, and it makes it possible to 
form a vacuum periphery machine small by losing the getter room itself. Especially in the case of the 
display which used the flat type field emission component, although abatement of the residual gas in a 
vacuum housing, breakage on an emitter, internal discharge, etc. influence the life of goods, and 
quality greatly, with the field emission device of this invention, even if it omits a getter room, it 
becomes possible to lose the adverse effect by these particles, and reinforcement is expectable as a flat 
type display. 

Brief Description of the Drawings] 

Fig. 1 is a schematic diagram explaining the interior of the field emission device of this invention. 

Fig. 2 is a schematic diagram showing other operation gestalten of operation of this invention. 

Fig. 3 is an outline explanatory view of the field emission component of the Spindt mode. 

Fig. 4 is a perspective view and a side-face sectional view of a vacuum housing as a field emission 
device. 
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Description of Notations 

1 1 1st Glass Substrate (Anode Side Substrate) 

12 2nd Glass Substrate (Cathode Side Substrate) 

13 Cathode Electrode 

14 Resistive Layer 

15 insulating layer (the 1st) 

16 Emitter 

17 Gate Electrode Layer 

18 Metal Layer 

19 2nd Insulating Layer 
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Fig. 3 
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